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DETAILED MENSURAL® ANALYSIS OF

SOVIET
!

BACKGROUND

A Soviét "N Class nuclear po“ered or- -

pedo attack éubmarxne pendant nuinber 119.,

1'er

was photographed\

) while underway in' the Barents
Sea at position 72- ZON 035-05E. The four-

teen (14) small format photographs prov1ded'

by the _Norweguan Service comprise the best .
&wou‘ld compgte the camera srations of “those

photography taken to date of.rhe ''N'" Class
SSN. Selected views are incorporated -within
this report. e

L . Sl
CAMERA/MENSURAL DATA

project
from ‘a’
camera

F The photography utilized” for this
was taken with a hand-held camera
YA plane circling the submarine.  The
employed- 4 70mm format and had

: a non«
calibrated 12* inch focal length. No other

ésable information was available regarding the .-
i An approxi«.
- mate ﬂylng hexght of the aircraft was given

camera or its space orientation.

.as 300-500 feet.
. submarine used for a mensural reference was

The only dimension on. the

an assumed "distance *(on. a
of -omne-fifth -(I75th) of a meter between the
draft " marks visible ‘on the curved hull near
the waterline. ‘ -

-

PROGEDURE

For rnensurauon 4 1/2 time full format
film positive enlargements” were used: and %}.le

image points measured on a Nistri compara-.

. @ )

vertical plane)

CLASS. SSN .~

tor. The derived sclution entailed conf1gura—
tion with canjugate imagery from. multxple cam®e
era stations. B - P

An equ1va1ent focal length and tile was,
computed for--each exposure and a coord1nate
_system agop\ted with the- pr1nc1p1e point as- Lhe
origin and the Y-=axis as the prmc1p1e line.
A mathematical model was constructed which-

3.

e - h - NPIC x‘(ait 19 a8
FIGUI,?E\I Nt CLASS SSN- FORWARD OBLIQUE
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of camera abovg datum, and wa ObJect points

imaged on at feast two photographs were known.
Once the canq‘éra stamons were established,.
any obJect xmaged on two or more of the photo-
graphs colild."be measured y1eld1ng a space
rcoordmate X, Y, Z for that pomt However,

the initial helght of the camera sramons above -+

datum was a first approximarion;
correcuon was made in these  heights -utili-
zmg the assumpt1on that the height between
draft marks
camera scanons were again computed and the

therefore; a

“FIGURE.2. *'N™*

is one-fifth of a meter. T¥e

-
. i - /!
ob_]ect coorchnates corrected 'By’ inputing X,”
'y from two or more photog:raphs object coordl-

nates X, Y, Z, were obtax_ne_d. The o,bject co-

ordinates " were graphically plotted and a_fin= - .

ished line drawmg (Flgure 4) was made

- An attempt. was made to graph\ the ap-
proximate cross—secmon of -thid submarine at
the .midship draft ‘mark Vb’y plotting the posi-
tion of each draft ma:jk- (located ‘amidships ° 7
on’ the starboard-side only of the ,-submariue)“‘
as an'X, Y coordmate.
necung each of these points was then drawn )
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C —1.41
~10.12 . -2.09
-10.90 —2.70
-11.53 339
-12.15 —4.00.°
_12.65 469 . .
AVERAGE AY — 0.656

THE DIFFERENCE INY VALUES .- .
I L  E .

7= S

4" " 'STARBOARD =

- APPROXIMATE OUTER HULL CONFIGURATION -
H H i

. FIGURE 3. :A}_’PROXIMATE_ PLOT OF THE AMIDSHIPS (STARBOARD) DRAFT MARKS. - -
3 . v. . - .
o) form'_the’approxim"a’até outer hull configurl';- a. meter {0.636 feet) apart on -4 plane per-
tiorr of this sybmarine as illustrated by Fi;g— pendicular to the water (in a calm se'a), 'ihe:
ure 3 abpve. The coordinates plotted on the maximumgdeviations, ( Y) in the measured vail
graph and included in the accompanying table . ues are approximately plus 0.03 feet or plus
above were derived from "CIA photographs

NPIC K-4%97 .9 631

" 4.6% and minus 0.05 feet 'or minus 7.6%.
1053371,. 1053372, 1053373, and 1053375 utili- . (See. the -tabulated values for AY in Figure 3
zing the 'te\chnique outlined above incorpora- ’ above). These percentages, as reflected in
ting the merthod of least squares. * the' length pver-all dimensior{, are approxi-
y B . : ’ mately plus‘ 16 feet and minus 27 feet. It'is
ACCURACY - . believed, however, that the ggﬁgr-all accuracy

o , is. well within the "maximum deviations indi-

The -accuracy- of 't.hi.'s project is depen- * cated_- or on the order of approximately plus
dent upon the degree of .accuracy byi which -~ .or minus 37’;. . All measurements have:been,”
the draft marks -can be'me-a‘sureq-r" z\ss.uming made by the NPIC Technical Intélligence Di-",

¢ that the draft marks are splaced- one-fifth of vision. : ’

.' i
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| FIGURE 4, LINE ORAYING OF 1" CLASS SSH WTH PHOTOGRAPHIC INSETS,
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